Identification of Brevibacterium flavum genes related to receptors involved in bacteriophage BFK20 adsorption.
Phage infection of bacterial cells is a process requiring the interaction between phage receptor binding proteins and receptors on the bacterial cell surface. We prepared a Brevibacterium flavum CCM 251 EZ-Tn5 transposon insertional library and isolated phage-resistant mutants. Analysis of the DNA fragments produced by single-primer PCR was used to determine the EZ-Tn5 transposon insertion sites in the genomes of phage-resistant B. flavum mutants. Seven disrupted genes were identified in forty B. flavum mutants. The phage resistance of these mutants was demonstrated by cultivation analysis in the presence of BFK20, and the adsorption rate of BFK20 to these mutants was tested. B. flavum mutants displayed significantly reduced adsorption rates; the lowest rate was observed for mutants containing interrupted major facilitator superfamily (MFS) protein and glycosyltransferase genes. Uninterrupted forms of these genes were cloned into corynebacterial vector pJUP06 and used for in trans complementation of the corresponding B. flavum mutants. The growth of these complemented mutants when infected with BFK20 closely resembled that of wild-type B. flavum. These complemented mutants also exhibited similar BFK20 adsorption as the wild-type control. We infer that the disrupted MFS protein and glycosyltransferase genes are responsible for the phage-resistant phenotype of these B. flavum transposition mutants.